Recherche N nursing homes provide long-term housing, support and direct care to members of the community who are unable to function independently because of medical, physical and cognitive disabilities. Although only a small proportion of older Canadians reside in nursing homes (18% of those ≥ 80 years), the majority (81%) of long-term care residents are frail elderly people over the age of 65.
Previous studies from the United States have shown that having more direct-care personnel is associated with better care in nursing homes. [3] [4] [5] [6] [7] Specifically, higher numbers of registered-nurse hours per resident-day have been associated with fewer violations of care standards 4 and improved functional ability of residents. 7 Schnelle and colleagues examined 21 nursing homes in California and found that the homes with the highest number of nurse aides performed significantly better in 13 of 16 quality-of-care measures than the homes with fewer nurse aides. 6 Although there has been little research on staffing levels and nursing home care in other countries, health policy-makers in the United Kingdom 8 and Australia 9 have begun to call for greater accountability for public resources spent in this area.
The American literature has also shown that, compared with for-profit nursing homes, not-for-profit facilities have higher direct-care staffing levels 4 and lower staff turnover rates. 10, 11 However, the majority of nursing home care in the United States is delivered by the for-profit sector, whereas in Canada the not-for-profit sector constitutes the majority. This may result in a difference in the informal benchmarks for staffing levels between the 2 countries. There also may be a wider variation in wages and working conditions among nursing homes in the United States, which potentially confounds the comparison between for-profit and not-for-profit facilities.
We compared staffing levels of nursing and support staff in publicly funded long-term care facilities by ownership type (not-for-profit v. for-profit) in British Columbia at a time when the majority of publicly funded not-for-profit and for-profit facilities employed a unionized labour force with standardized wages and benefits set by a master collective agreement.
In British Columbia, approximately 70% of publicly funded nursing homes are nonproprietary (not-for-profit) and 30% are proprietary (for-profit). Both not-for-profit and for-profit facilities receive global funding from the provincial government on the basis of (a) the level of functional dependence of facility residents and (b) the percentage of fees borne by residents according to their income levels. At the time of the study (2001), there was no regulation by government or the regional health authorities as to how individual facilities allocated funding between staffing, administration or property costs.
Not-for-profit long-term care in British Columbia is delivered by religious, cultural or other community-based societies, by regional health authorities or by publicly owned acute care hospitals. For-profit care is delivered by sole operators or by facilities that are part of larger business entities (chains 
Methods
After obtaining ethics approval from the University of British Columbia Behavioural Research Ethics Board, we collected all available data for publicly funded long-term care facilities (nursing homes) in British Columbia. We included all long-term care facilities providing care to primarily frail, older residents with a designation of IC, IC & EC, or multilevel care (Fig. 1) . Facilities providing extended care only (n = 24) were excluded, as data on facilities in this sector were incomplete. Four other facilities (3 IC and 1 IC & EC) attached to hospitals were also excluded, as it was not possible to disaggregate staffing data from the acute care side of the hospital.
Information on nursing home staffing levels was obtained from the British Columbia Labour Relations Board. The board collected staffing information from each long-term care facility before the expiry of the 1998-2001 master collective agreement between the Health Employers Association of British Columbia and the health sector unions. 12 The information was agreed upon by both union and management and was submitted to the board so that they could determine essential staffing levels in the event of a strike.
Staffing data were linked to the ownership status of a facility, as determined by the registered facility's legal name. Facilities registered as "societies" or as part of a regional health authority were classified as not-for-profit. Facilities registered as "corporations" were classified as for-profit. We also determined whether for-profit facilities were part of a larger corporate chain. This information was collected from a variety of sources, including government agencies and long-term care facility Web sites.
13,14
The facility's level of care (IC, IC & EC, or multilevel) was used as a surrogate measure to control for resident case-mix. Data on levels of care were collected from the British Columbia Labour Relations Board registry (and then cross-referenced with Ministry of Health data), Web sites set up by the various regional health authorities and several other sources. [13] [14] [15] [16] [17] [18] [19] Facility size was measured by bed numbers, information that was gathered from the same data sources used to determine the facility's level of care. Full occupancy was assumed on the basis of a waitlist of several months for all nursing homes at the time of the study.
We calculated the mean number of staff hours per resident-day by multiplying the number of full-time equivalent positions for a given job classification by 7.2 hours (the standard full-time shift designated by the collective agreement) and dividing the value by the number of beds in a given facility. We then created a composite variable for directcare hours by adding up the mean number of hours per resident-day provided by registered nurses (RNs), licensed practical nurses (LPNs) and resident care aides (RCAs). Similarly, we calculated a composite variable for support staff hours by adding up the hours of work per resident-day provided by housekeeping, dietary and laundry staff. We also calculated the mean number of hours per resident-day provided by activity aides (employees who organize recreational programs). The unit of analysis was the long-term care facility. Descriptive statistics were calculated for the mean staffing hours per resident-day -stratified by facility level of care and ownership type -for each job classification (RN, LPN, RCA, activity aide, and dietary, housekeeping and laundry staff) and for the composite measures of direct-care and support staff hours. We used oneway analysis of variance (ANOVA) and univariate linear regression, where appropriate, to examine the association of individual characteristics of facilities (ownership, levels of care and size) with the outcome variables (number of direct-care and support staff hours per resident-day). We used two-way ANOVA and analysis of covariance (ANCOVA) to calculate estimates and 95% confidence intervals (CIs) for the difference in the total mean number of direct-care and support staff hours in not-for-profit facilities compared with for-profit facilities, after adjusting for nursing home size (bed numbers) and facility level of care.
Results
The nursing homes in our study represented 76% (167/221) of the facilities in British Columbia with a levelof-care designation of IC, IC & EC, or multilevel (Fig. 1) . Of the 167 nursing homes examined, 109 (65%) were notfor-profit and 58 (35%) were for-profit facilities (Fig. 1) . Of the 58 for-profit facilities, 14 (24%) were part of a chain. Table 1 shows the mean number of staff hours stratified by facility level of care, ownership and individual occupations. For almost all occupations, the mean number of hours per resident-day was higher in the not-for-profit than in the for-profit facilities.
The mean number (and SD) of hours per resident-day provided by direct-care staff did not differ significantly between the single-operator for-profit facilities and the cor- 
70). The same was
Staffing levels in long-term care facilities Compared with for-profit ownership, not-for-profit status was associated with an estimated 0.34 more hours per resident-day (95% CI 0.18-0.49, p < 0.001) provided by direct-care staff after adjustment for facility level of care. Facility size was initially included in the analysis of direct-care hours but was determined to be nonsignificant and was therefore dropped from the final model (Table 2) . Not-forprofit status was associated with an estimated 0.23 more hours per resident-day (95% CI 0.15-0.30, p < 0.001) provided by support staff after adjustment for facility size and level of care (Table 2 ).
Interpretation
We found that the number of hours per resident-day provided by direct-care staff and support staff was significantly higher in the not-for-profit facilities than in the forprofit facilities after adjusting for facility size and level of care. The adjusted difference between not-for-profit and for-profit facilities was 20 minutes (95% CI 11-29 minutes) per resident-day for direct-care staff and 14 minutes (95% CI 9-18 minutes) per resident-day for support staff.
Although it is difficult to quantify the clinical impact of this difference, previous research has shown that it takes about 8 minutes to provide 1 episode of toiletting assistance, 20 and protocols that increase residents' independence in morning activities of daily living take about 7 to 11 minutes. 21 Group feeding assistance at a ratio of 1 RCA to 3 residents is estimated to take 18 minutes. 5 Although staffing differences do not necessarily imply differences in quality of care, an extensive body of research in the United States links higher direct-care staffing levels in long-term care facilities to better care outcomes. 3, 4, 6 A recent study commissioned by the US Congress examined over 5000 long-term care facilities in 10 states and determined that higher staffing continued to predict improved care outcomes (eg., maintenance of skin integrity, good nutritional status) up to certain thresholds. Beyond these thresholds no further improvements could be demonstrated. 5 These thresholds were 1.3 RN-and LPN-hours and 2.8 RCA-hours per resident-day -levels that are considerably higher than the mean staffing levels reported in our study. Although the role of activity aides has not been studied extensively, Reid and colleagues found that higher ratios of activity aides to residents had beneficial effects on residents' cognitive function and social and language skills. 22 The finding that not-for-profit ownership was associated with a higher mean number of hours per resident-day is consistent with US findings 10, 23 and suggests that in both countries the financial imperatives of for-profit ownership in nursing home care operate in a similar manner. One of these imperatives may be the higher property costs associated with private investment. In all of the facilities in our study, the staff had similar wages and benefits set by a master collective agreement. Because lower staffing levels are likely to be one of the options available to generate profit in a system with fixed costs for wages, it is not surprising that staffing levels were lower in the for-profit facilities.
Although a possible association has been proposed between nosocomial infection and the availability of cleaning staff, 24 there has been no research in the United States, Canada or elsewhere into the relation between non-nursing support staff (cleaners, laundry and dietary workers), type of ownership and patient outcomes. Further research exploring the effect of staffing levels of support staff on the quality of direct-care and resident outcomes is needed.
Our study was limited by its retrospective design. As with all retrospective studies, there is the possibility of misclassification and missing data resulting in unintended bias. It is also possible that the care demands of residents in forprofit facilities are lower in ways that are not measurable at the facility level of care. However, we think that this is unlikely given that managers of both facility types have an interest in maintaining a certain volume of more functionally dependent clients within the limits of their care designation in order to ensure adequate funding levels. Finally, our study has limited generalizability both in British Columbia, because of the exclusion of facilities offering only extended care from the sample, and in the rest of Canada, because of possible differences in wages and provincial regulation of nursing home care between provinces. However, the facilities studied represented 76% of all IC, IC & EC, and multilevel facilities in British Columbia. In addition, we used a novel method for collecting staffing data that was likely quite accurate, given that both local union and management were required by the Labour Relations Board to agree on staffing levels in their respective facilities before their submission to the board.
Similar funding formulas applied to not-for-profit and for-profit long-term care facilities in British Columbia purchase significantly more direct-care and support staff hours per resident-day in the not-for-profit sector. This difference between the 2 sectors may have implications for quality of care. Further research is needed to understand whether these differences in staffing levels are present in other provinces and whether they translate into differences in health outcomes among residents in nursing homes. *Number is less than the total sample because of facilities with missing staffing data for 1 or more variables. †Model adjusted for facility level of care using analysis of variance; facility size was nonsignificant and therefore dropped from the model. ‡Model adjusted for facility level of care and facility size using analysis of covariance. §p < 0.001.
